Synthesis of 3. To a dry pyridine (10 mL) solution of 2 (0.952 g, 8.97 mmol) was added 1 (1.23 g, 4.41 mmol) at 25 °C under A, and the resulting mixture was stirred overnight at 25 °C. To the reaction mixture was added water (100 mL), and the resulting mixture was extracted with EtOAc (100 mL, three times). The collected organic extract was washed with brine (50 mL) and dried over anhydrous Na2SO4, and filtered off from insoluble substances. The filtrate was evaporated to dryness under reduced pressure at 30 °C, and the residue was chromatographed on silica gel (Silica Gel 60) with a gradient of AcOEt/n-hexane (20/80 to 60/40 v/v) to allow isolation of 3 (1.79 g, 3.38 mmol) as white solid in 77% yield. 1 H NMR (400 MHz, CDCl3 containing 0.03% TMS, 23 °C): δ 7.42 (m, 6H), 7.30 (m, 6H), 7.24 (m, 3H), 3.81 (t, J = 5.4 Hz, 4H), 3.28 (d, J = 5.4 Hz, 2H), 2.03 (m, 3H) ppm. ESI-TOF MS: m/z: calculated for C23H24NaO3: 371.1623 [M + Na] + ; found: 371.1635. Melting point: 94.9-97.8 °C.
3 reaction mixture was cooled to 0 °C followed by addition of water (5 mL) and CH2Cl2 (200 mL), and the resulting mixture was filtrated through celite 545. The filtrate was evaporated to dryness under reduced pressure at 40 °C, and the residue was chromatographed on silica gel (Silica Gel 60) with a gradient of AcOEt/n-hexane (20/80 to 30/70 v/v) to allow isolation of 4 (1.68 g, 1.66 mmol) as colorless oil in 51% yield. 1 H NMR (400 MHz, CDCl3 containing 0.03% TMS, 23 °C): δ 7.42 (m, 6H), 7.29 (m, 6H), 7.23 (m, 3H), 3.83 (t, J = 5.6 Hz, 4H), 3.7-3.5 (m, 32H), 3.15 (d, J = 5.6 Hz, 2H), 2.19 (m, 1H), 1.10-1.05 (m, 42H) ppm. ESI-TOF MS: m/z: calculated for C57H96NaO11Si2: 1035.6389 [M + Na] + ; found: 1035.6402.
Synthesis of 5.
To a dry MeOH (60 mL) solution of 4 (1.48 g, 1.46 mmol) was added glacial acetic acid (10 mL) dropwise over 20 min at 25 °C under Ar, and the resulting mixture was refluxed for 3 h. Then, the reaction mixture was cooled to 25 °C followed by evaporation under reduced pressure at 40 °C. To the residue was added CH2Cl2 (200 mL), and the mixture was washed with brine (200 mL, three times). The collected organic extract was dried over anhydrous Na2SO4, and filtered off from insoluble substances.
The filtrate was evaporated to dryness under reduced pressure at 40 °C, and the residue was chromatographed on silica gel (Silica Gel 60) with a gradient of AcOEt/n-hexane (20/80 to 100/0 v/v) to allow isolation of 5 (0.740 g, 0.959 mmol) as colorless oil in 66% yield. 1 H NMR (400 MHz, CDCl3 containing 0.03% TMS, 29 °C): δ 3.83 (t, J = 5.8 Hz, 4H), 3.74 (dd, J = 4.8 and 5.8 Hz, 2H), 3.7-3.5 (m, 32H), 2.87 (t, J = 4.8 Hz, 1H), 2.13 (sept, J = 5.8 Hz, 1H), 1.08-1.03 (m, 42H) ppm. ESI-TOF MS: m/z: calculated for C38H82NaO11Si2: 793.5293 [M + Na] + ; found: 793.5271.
Synthesis of 6.
To a dry THF (10 mL) suspension of NaH (washed twice with dry n-hexane to remove mineral oil just prior to use; 57 mg, 2.5 mmol) was added a dry THF (20 mL) solution of 5 (0.733 g, 0.950 mmol) dropwise over 30 min at 0 °C under Ar, and the resulting mixture was stirred for 10 min at 0 °C.
To the reaction mixture was added propargyl bromide (0.100 mL, 1.33 mmol) at 0 °C, and the resulting mixture was stirred overnight at 25 °C. Then, the reaction mixture was cooled to 0 °C followed by addition of water (1 mL) and CH2Cl2 (50 mL), and the resulting mixture was filtrated through celite 545. The filtrate was evaporated to dryness under reduced pressure at 40 °C, and the residue was chromatographed on silica gel (Silica Gel 60) with a gradient of AcOEt/n-hexane (50/50 to 70/30 v/v) to allow isolation of 6 (0.602 g, 4 0.745 mmol) as colorless oil in 78% yield. 1 H NMR (400 MHz, CDCl3 containing 0.03% TMS, 24 °C): δ 4.11 (d, J = 2.4 Hz, 2H), 3.83 (t, J = 5.6 Hz, 4H), 3.7-3.5 (m, 30H), 3.49 (d, J = 5.8 Hz, 4H), 2.41 (t, J = 2.4 Hz, 1H), 2.13 (sept, J = 5.8 Hz, 1H), 1.08-1.03 (m, 42H) ppm. ESI-TOF MS: m/z: calculated for C41H84NaO11Si2: 831.5450 [M + Na] + ; found: 831.5517.
Synthesis of 8.
To a dry DMF (70 mL) and N,N-diisopropylethylamine (0.070 mL, 0.42 mmol) suspension of 7 (0.150 g, 0.229 mmol), CuI (10.3 mg, 0.054 mmol) and Pd(PPh3)4 (26.6 mg, 0.023 mmol) was added a dry DMF (8 mL) solution of 6 (0.339 g, 0.456 mmol) dropwise over 10 min at 25 °C under Ar, and the resulting mixture was stirred overnight at 50 °C. The reaction mixture was further stirred for 4 h at 70 °C, which was then cooled to 25 °C followed by evaporation under reduced pressure at 50 °C. To the residue was added brine (40 mL) and the mixture was extracted with with EtOAc (50 mL, three times). The collected organic extract was dried over anhydrous Na2SO4, and filtered off from insoluble substances.
The filtrate was evaporated to dryness under reduced pressure at 40 °C, and the residue was 
Synthesis of Tribranched TEG modified deoxythymine
Tribranched TEG modified deoxythymine 14 was synthesized by following the synthetic procedure of Dibranched TEG modified deoxythymine 9 . 
The synthesis of oligonucleotides containing TEG-modified deoxythymines
The oligonucleotides with TEG-modified deoxythymines were synthesized using standard phosphoramidite methods on an automated DNA synthesizer. The amidites of TEG-modified deoxythymines were incorporated during synthesis, and the obtained oligonucleotides were purified by Japan Bio Services Co., LTD, Japan. To remove the protecting groups, the oligonucleotides were incubated in 30% (v/v) ammonia represented by violet balls. All atoms of (2X4) are shown in ball and stick representation with red for oxygen, blue for nitrogen, gray for carbon, and white for hydrogen. Figure S4 . Denaturing gel electrophoresis of (a) F-Q1 and (b) F-Q1-(2X4)4,,7,13 after the addition of human serum at 37 °C. Samples incubated for 0, 1, 3, 5, and 24 hours were loaded on lanes 1 to 5, respectively. Lane M shows 10-nt size marker. After electrophoresis, the gels were stained by SYBR® Gold (PerkinElmer Life Sciences). 11 Figure S5 . Denaturing gel electrophoresis of F-Q1-(3X4)4,,7,13 after the addition of human serum at 37 °C. Samples incubated for 0, 1, 3, 5, and 24 hours were loaded on lanes 1 to 5, respectively.
